r 

surface of the panel. 

ADVANTAGE - The reinforcement has high toughness and bendina 
strength and 

reduces the amt . of cloth used to provide economical 
reinforcement . 
CHOSEN-DRAWING: Dwg.0/1 

DERWENT-CLASS: A82 A93 G02 L02 P73 Q45 

CPI-CODES: A12-R03; A12-R07; A12-S08F; G02-A05F; L02-D07; 
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1. Title of Invention 
STONE PANEL 

2. Claim 

A stone panel reenforced by laminating an FRP layer onto the back surface of a thin 
natural or artificial stone, characterized in that a reenforcing fiber layer of said FRP layer is 
formed out of a chipped strand mat and a cloth. 

3. Detailed Description of the Invention 
[Field of Industrial Application] 

This invention pertains to stone panels that are used for construction of the inner and 
outer walls and the floor surfaces of buildings; in particular, this invention pertains to stone 
panels whose surface materials are made of natural or artificial stones. 

[Prior Art] 

By using the outer appearance and the durability of stones, natural or artificial stones 
have increasingly been used for the inner and outer walls and the floor surfaces of buildings, 
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such as marble and granite. However, said stones become an about 20 to 50 mm thickness with 
respect to the stone strength and the processing precision and have a weight; as a result, cracks 
and a breakage may occur; it causes a difficulty in handling said stones. 

In the recent years, a technology that cuts stones thinner at 1.0 to 5.0 mm has been 
developed; said technology has been gaining the popularity. However, when said stones are 
used as they are, they are weak in the strength; when said stones are handled, cracks and a 
breakage occur during a transportation; as a result, it is difficult for said stones to be used for 
building materials. In order to improve said disadvantages, foamed materials, FRPs, metal 
plates and honeycomb cores are lined onto the back surfaces. A stone with an FRP layer lined 
is mentioned in Japanese unexamined patent application No. S63-222850. 

[Problem of Prior Art to Be Addressed] 

When a cloth is used as a reenforcing fiber layer of said FRP layer of said stone as 
mentioned above, the tensile strength will increase, but said stones will not easily be bent. 
Additionally, the cost increases in the present situation, and the anisotropic property also 
emerges. When chipped strand mats are used as reenforcing fiber layers, the cost is reduced, 
and said stones easily bend; however, the strength is reduced. 

The following concerns occur when FRPs are adhered onto stones: the strength against 
the bending; the followability with the bending; the warping of the panel. Cloths have an 
excellent strength; mats that easily bend following the bending of stones demonstrate an 
excellent warping resistance. Since cloths have an anisotropic property, it causes a torsion on 
the stones. 
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The present invention is produced in consideration of said disadvantages as described 
above; the purpose of the present invention is to offer a stone panel with a high strength that 
easily bends and that can reduce the cost 

[Measures to Solve the Problem] 

A stone panel A of the present invention wherein an FRP layer 2 is laminated onto the 
back surface of a thin natural or artificial stone 1, characterized in that a reenforcing fiber 
layer 3 of FRP layer 2 is formed out of a chipped strand mat 3a and a cloth 3b. 

[Advantage] 

By using said layer formed out of chipped strand mat 3a and cloth 3b for reenforcing 
fiber layer 3 of FRP layer 2, advantages of both chipped strand mat and cloth are obtained. 

[Embodiment] 

Stone panel A of the present invention is formed while FRP layer 2 is laminated onto 
the back surface of thin natural or artificial stone 1, as shown in Fig.l. Reenforcing fiber layer 
3 of FRP layer 2 are formed out of a chipped strand mat 3a layer and a cloth 3b layer. The 
weight (g/m 2 ) ratio of chipped strand mat 3 a and cloth 3b per unit area is preferably 0.5 to 2.0. 
The thickness of FRP layer 2 is preferably at about 0.5 to 2.0 mm. The layers of chipped strand 
mat 3a and cloth 3b are preferably provided so that chipped strand mat 3a is located onto the 
stone 1 side. 

The reasons for the use of FRP as a lining material for the back surface of stone 1 are 
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as follow: (1) FRP has a strength (thin and strong); (2) FKP is transparent and can be colored 
(it transmits light and is used for a lighting cover; photocuring type adhesive can be used); (3) 
FRP is easily cut; (4) the expansion rate thereof can be made to be relatively close to that of 
stones. 

The following methods are used for forming FRP layer 2: (1) a method such that resin 
is applied onto a stone surface with a mat and a cloth laminated; (2) a method such that a 
prepreg is cured while it is laminated onto a stone surface; (3) a method such that an FRP 
formed at a separate process in advance is adhered onto a stone surface. As method (3) is used, 
a contraction during a curing does not remain when a panel is formed; as a result, a panel with 
a minimum warping is reliably formed. Polyester and epoxy acrylic are used as resin of FRP 
layer 2; polyester is widely used. The following glass fibers are used for reenforcing fiber layer 
3: a glass fiber; a polypropylene fiber; a carbon fiber; said glass fiber is widely used. 

The present invention is described hereinbelow in detail. 

[Embodiment] 

An FRP sheet at a 0.8 mm thickness wherein a glass mat (230 g/m 2 ) and a glass cloth 
(230 g/m 2 ) are solidified by applying polyester resin (1000 g/m 2 ) is adhered onto a 400 mm x 
400 mm stone at a 7 mm thickness by applying a urethane adhesive. Said obtained stone panel 
is polished; said polished stone panel is cut and chamfered so as to obtain a floor material. 
Even when said stone panel is boiled for 100 hours, the warping occurs only by 0.2 mm at a 
400 mm length. 
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[Advantageous Result of the Invention] 

According to the present invention, since the reenforcing fiber layer of the FRP layer 
is formed out of the chipped strand mat and the cloth, said reenforcing fiber layer has a high 
strength and easily bends due to the characteristics of both chipped strand mat and the cloth; 
the amount of the cloth used is also reduced; as a result, the cost is reduced. 

4. Brief Description of the Invention 

Fig.l is a cross-sectional view illustrating an embodiment of the present invention; 
reference number 1 refers to a stone; reference number 2 refers to an FRP layer; reference 
number 3 refers to a reenforcing fiber layer; 3a refers to a chipped strand mat; reference 
number 3b refers to a cloth. 

Translations Branch 

U.S. Patent and Trademark Office 

2/28/01 

Chisato Morohashi 
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